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The oresent .nventlon relates to a frame unit ft>r te.slcn.ng a pnnt.no scnaan^ 
from a frame unit. 

_ A pri n«ng *reen, ^call, ^'^^^ ~ £ 
through the apertures to provide the required print. 

* order to preduce hlgh-quallty prints, printing screens have to be , Md iun*r . 
tenal. Numerous frame units have been developed ^=" g £ - 
tens^lng of printing screens, wim examples ^f^^ 0 ! 

US-5606912, US-594U71, US-6038969, US-6067903 and US-6289804. 

Whilst these exlsdng frame unite all provide for the tens.on.ng of printing j; 
Zns Cframe unrte suffer from a number of drawback. ,n partlcu aMn 
reX *e M soeens to Include stress— g faa^res « , «£J 
unlform tenstonlng of the printing screens, and In being - ^ 
^plicated consfrucdon and thus relative* high cost The appl cahon o, a 
S m tension over a printing screen Is pa— 
obtam a Ngh-quality print, as an uneven tension can — » 
screen sheet of the printing screen, which rippling results In poor-qualHy 
72* 1* ex,*, frame units ut»Ize confnuous rigid members 
fining .tees to the edges of a prtndng screen, but these ™^ 
being rigid, and as a consequence of manufccfcrlng trxerences app* M*t 
Cerent tensions at tte points of attachment alono the edges of the prindng 



screens. 
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It Is an aim of the present Invention to provide an Improved frame unit for 
tensioning printing screens/which in Its preferred embodiment provides both 
tor Improved tensioning of printing screens, thereby not essentially requiring 
the printing screens to indude stress-relieving features, and simpler 
fabrication, leading to a lower cost unit. 

It is a further aim of the present Invention to provide a jfg for fitting a printing 
screen to or removing a printing screen from a frame unit. 

In one aspect the present Invention provides a frame unit for tensioning a 

printing screen, the frame unit comprising a frame Including at least one frame 
member, the at least one frame member comprising: a supporting frame 
element; at least one engagement element for engaging a fitted printing * 
screen to tension the same, wherein the at least one engagement element 
comprises a body which Is plvotally coupled to the supporting frame element 
such that the at least one engagement element Is pivotable In one, tensioning 
sense to tension a fitted printing screen and the other, opposite sense to adopt 
a configuration in which a printing screen can be fitted to or removed from the 
frame unit, a first, engagement arm extending from the body for engaging a 
fitted printing screen, and a second, biasing arm extending from tfie body to 
which a biasing force is applied to bias the at least one engagement element 
to pivot in the tensioning sense; and at least one biasing element operative to 
apply a biasing force to the biasing arm of the at least one engagement 
element to bias the at least one engagement element to pivot in the 
tensioning sense and tension a fitted printing screen. 

Preferably, the supporting frame element comprises an extruded section. 

Preferably, the at least one engagement element comprises an extruded 
section. 

Preferably, the supporting frame element includes a cavity along a length 
thereof in which the at least one engagement element Is disposed. 
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Preferably, the supporting frame element Includes a recess In a surface thereof 
into which the at least one engagement element extends for receiving an 
engagement member at a respective edge of a fitted printing screen. 

Preferably, the supporting frame element Includes one of a pivot projection or 
a pivot recess extending along a length thereof and the at least one 
engagement element Includes the other of a pivot recess or a pivot projection 
extending along a length thereof which engages the one of the pivot projection 
or the pJvot recess of the supporting frame element 

More preferably, the one of the pivot projection or the pivot recess of the 
supporting frame element and the other of the pivot recess or the pivot 
projection of the at least one engagement element are captively engaged. 

Preferably, the at least one biasing element provides a permanent biasing? 
force. 

Preferably, the at least one biasing element comprises a resilient element 

fi 

N 

Preferably, the at least one frame member comprises: a plurality of biasing 
elements for biasing the at least one engagement element 

Preferably, the at least one frame member comprises: a plurality of 
engagement elements disposed along a length of the supporting frame 
element 

In one embodiment each engagement element Is biased by at least one 
biasing element. 



Preferably, the engagement elements are juxtaposed in end-to-end relation 
along a length of the supporting frame element. 
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Preferably, the frame Includes a mounting surface by which the frame unit Is 
mounted to a screen printing machine. In a preferred embodiment the 
mounting surface Is parallel to the plane of a fitted printing screen. 

Preferably, the at least one biasing element Is configured to apply a biasing 
force to the biasing arm of the at least one engagement element In a direction 
substantially orthogonal to the mounting surface. 

Preferably, the engagement arm of the at least one engagement element 
extends substantially orthogonally to the mounting surface.^ 

Preferably, the biasing arm of tte at least one engagement element has a 
principal component extending parallel to the mounting surface. 

More preferably, the biasing arm of the at least one engagement element 
extends fn a direction towards an outer edge of the supporting frame element. 

In one embodiment the supporting frame element includes at least one 
aperture Into whfch at least one engagement member can be inserted to 
engage the biasing arm of the at least one engagement element to pivot the 
at least one engagement element in the other sense to adopt a configuration 
In which a printing screen can be fitted to or removed from the frame unit. 

In another embodiment the at least one frame member further comprises: a 
counter-biasing element operative to apply a counter-biasing force to the at 
least one engagement element to overcome the biasing force of the at least 
one biasing element and pivot the at least one engagement element in the 
other sense to adopt a configuration In which a printing screen can be fitted 
to or removed from the frame unit. 

Preferably, the at least one counter-btastng element comprises an 
expandable member. 



mmmmmmmmmm 
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More preferably, the at least one counter-biasing element comprises an 
Inflatable bladder. 

In one embodiment the at least one counter-biasing element Is configured to 
apply a counter-biasing force to a side of the biasing arm of the at least one 
engagement element opposite to which the biasing force Is applied by the at 
least one biasing element. 

In another embodiment the at least one engagement element further 
comprises a third, operating arm to which a counter-biasing force is applied by 
the at least one counter-biasing element to overcome the biasing force of the 
at least one biasing element and pivot the at least one engagement element 
In the other sense to adopt a configuration in which a printing screen can be 
fitted to or removed from the frame unit. 

Preferably, the operating arm of the at least one engagement element has a A 
principal component extending parallel to the mounting surface. 

More preferably, the operating arm of the at least one engagement element - N 
extends In a direction towards an inner edge of the supporting frame element. 

Preferably, the at least one frame member comprises an elongate member. 

Preferably, the frame is substantially rectangular in shape. 

Preferably, the frame Includes a plurality of frame members. 

More preferably, the frame Includes at least one pair of frame members 
disposed In opposed relation. 

Yet more preferably, tine frame comprises first and second pairs of frame 
members each disposed In opposed relation. 
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Still more preferably, respective ends of the frame members are connected by 
corner pieces. 

In a preferred embodiment the at least one counter-biasing element of each 
frame member is provided by a single, common counter-biasing element. 

The present invention also extends to the above-described frame unit In 
combination with a printing screen. 

In another-aspect the present invention provides a jig for fitting a. printing 
screen to or removing a printing screen from a frame unit comprising at 
least one engagement element for engaging a fitted printing screen In 
tensioning the same and at least one biasing element for applying a biasing 
force to the at least one engagement element to bias the at least one 
engagement element In a tensioning sense to tension a fitted printing 
screen, the jig comprising: at least one engagement member for engaging 
the at least one engagement element, such that, when the frame unit Is 
mounted to the jig, the at least one engagement member is operative to 
move the at least one engagement element against the biasing force of the 
at least one biasing element to adopt a configuration in which a printing 
screen can be fitted to or removed from the frame unit. 

Preferably, the at least one engagement member comprises a fixed member 
which acts, on mounting the frame unit to the jig, to move the at least one 
engagement element against the biasing force of the at least one biasing 
element to adopt a configuration in which a printing screen can be fitted to or 
removed from the frame unit. 

Preferably, the jig further comprises: at least one clamp for mounting the 
frame unit to the jig. 
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Preferred embodiments of the present invention will now be described 
hereinbelow by way of example only with reference to the accompanying 
drawings, In which: 

Figure 1 illustrates a perspective view from below of a frame unit for 
tensioning a printing screen in accordance with a first embodiment of the 
present invention; 

Figure 2 illustrates in enlarged scale a fragmentary, exploded perspective view 
from below of one comer of the frame unit of Rgure 1; . 

Figure 3 illustrates in enlarged scale a fragmentary perspective view from 
above of one comer of the frame unit of Figure 1; 

Rgure 4 Illustrates a vertical sectional view through a frame member of the ; 
frame unit of Rgure 1; 

Hgures 5(a) to (d) Illustrate the operation of the frame unit of Rgure 1 when 
fitting a printing screen thereto; 

Rgures 6(a) to (d) illustrate the operation of the frame unit of Rgure 1 when 
removing a printing screen therefrom; 

Rgure 7 illustrates a vertical sectional view through a frame member of a 
frame unit In accordance with a second embodiment of the present Invention; 

Rgure 8 Illustrates a vertical sectional view through a frame member of a 
frame unit in accordance with a third embodiment of the present invention; 

Rgure 9 illustrates a jig for fitting a printing screen to or removing a printing 
screen from a frame unit In accordance with one embodiment of the present 
invention; 
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Figures 10(a) to (d) illustrate the operation of the frame unit of Figure 8 when 
fitting a printing screen thereto; and 

Figures 11(a) to (d) Illustrate the operation of the frame unit of Figure 8 when 
removing a printing screen therefrom. 

Figures 1 to 4 Illustrate a frame unit 1 for tensioning a printing screen 3 in 
accordance with a first embodiment of the present Invention; 

- ..Ja-thls embodiment the printing screen 3 

formed of a metal or plastic, which Includes a pattern of apertures through 
which a printing medium Is printed, and engagement members 5 at each of 
the edges of the screen sheet 4 by which the screen 3 Is tensioned. GB-A- 
2388073 discloses examples of such printing screens. 

The frame unit 1 comprises first, second, third and fourth frame members 6a- 
d, in this embodiment elongate members, for engaging respective edges of the 
screen 3, and first, second, third and fourth corner pieces 7a-d connecting the 
respective ends .of the frame members 6a-d. In this embodiment the frame 
members 6a-d are connected to the corner pieces 7a-d by screws, but In an 
alternative embodiment the frame members 6a-d and the comer pieces 7a-d 
could be configured to be a press-fit connection. 

The frame members 6a-d each comprise a frame element 9, which frame 
elements 9 are connected to the respective comer pieces 7a-d, In this 
embodiment by screws, such as to define a rigid frame, a plurality of 
engagement elements 11 for engaging a respective edge of the screen 3, In 
this embodiment through the engagement member 5 at the respective edge of 
the screen 3, which engagement elements 11 are plvotally coupled to the 
frame element 9 such as to be plvotable in one, tensioning sense to tension 
the screen 3 and the other, opposite sense to allow for fitting and removal of 
the screen 3, and a plurality of biasing elements 17 for applying a biasing 
force to respective ones of the engagement elements 11, which biasing force 
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acts to bias the engagement elements 11 to pivot in the tensioning sense and 
apply a tension to the respective edge of the screen 3. In this embodiment 
the provision of a plurality of engagement elements 11 for engagement with 
each edge of the screen 3 facilitates the application of a controlled tension 
across the length of each edge of the screen 3. In addition, the provision of a 
plurality of engagement elements 11 for engagement with each edge of the 
screen 3 allows for each edge of the screen 3 to be tensioned with a 
predetermlnable tension profile, for example, to a higher tension at the 
respective ends. 



Each of the frame elements 9 includes a central, elongate cavity 19 In which 
the respective engagement elements 11 are disposed along the length thereof, 
and a pivot bead 21, in this embodiment a part-circular bead, which extends 
along the length of the cavity 19 to which the respective engagement, 
elements 11 are pivotally hinged, as will be described in more detail 
hereinbelow. In this embodiment the engagement elements 11 of each frame 
member 6a~d are juxtaposed in end-to-end relation. In an alternative. J 
embodiment the engagement elements 11 of each frame member 6a-d could i 
be disposed in spaced relation. ; 

•M 

Each of the frame elements 9 further includes an elongate, screen recess 23 at 
a lower, mounting surface for receiving the engagement member 5 at the 
respective edge of the screen 3 and Into which the respective engagement 
elements 11 extend to engage the engagement member 5, and a guide 25 at 
an Inner edge over which the sheet 4 of the screen 3 Is tensioned. 

In this embodiment the frame elements 9 are fabricated from an extrusion 
here an aluminum extrusion, with the extrusion being sectioned at the 
required lengths- 
Each of the engagement elements 11 comprises a body 27 which Includes a 
pivot recess 29, in this embodiment a part-circular recess, which extends 
along the length thereof and in which the pivot bead 21 of the respective 
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frame element 9 is held captive, whereby the engagement elements 11 are 
capb'vely pivotable to the respective frame elements 9. 

. . Each of the engagement elements II farther Includes a first, engagement arm 

31 which extends Into the saeen recess 23 in the respective frame element 9 
for engagement with the engagement member 5 at the respective edge of frie 
screen 3. In this embodiment the engagement arm 31 extends substantially 
orthogonally to the lower, mounting surface of the respective frame element 
9. In this embodiment the engagement arm 31 comprises a continuous bar, 

, . ... but jn other. embodiments. can haye any desired form, for example, as a comb 

structure for engaging slots at the respective edge of a printing screen. 

Each of the engagement elements 11 further includes a second, biasing arm 
33 which Is engaged by respective ones of the biasing elements 17, In this 
embodiment by a pair of the biasing elements 17, such as to bias the 
engagement element 11 to pivot In the tensioning sense, whereby the distal 
end of the engagement arm 31 is biased in a direction outwardly from the 
Inner edge of the respective frame element 9 to tension the respective edge of 
the screen 3. In this embodiment the biasing arm 33 extends substantially 
parallel to the lower, mounting surface of the respective frame element 9 In a 
direction towards the outer edge of the respective frame element 9. In this 
embodiment the biasing elements 17 are configured to apply a biasing force to 
the biasing arm 33 in a direction substantially orthogonal to the lower 
mounting surface of the respective frame element 9. 

Each of the engagement elements 11 further Includes a third, operating arm 
35 which allows for operation of the engagement elements 11 to enable the 
fitting of the screen 3, as will be described In more detail herelnbelow. In this 
embodiment the operating arm 35 extends substantially parallel to the lower, 
mounting surface of the respective frame element 9 In a direction towards the 
Inner edge of the respective frame element 9. 
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In this embodiment the engagement elements II are fabricated from an 
extrusion, here an aluminum extrusion, with the extrusion being sectioned at 
the required lengths. 

The frame unit 1 further comprises a counter-biasing element 41 which is 
operable, In this embodiment commonly, to engage the operating arms 35 of 
each of the engagement elements 11 to apply a counter-biasing force to the 
operating arms 35 to counter-bias the engagement elements 11 to overcome 
the normal biasing force of the biasing elements 17 and cause the 
engagement elements 11 to adopt a configuration In which the screen 3 can 
be fitted to or removed from the frame unit 1. In this embodiment the 
counter-biasing element 41 comprises a single elongate inflatable bladder 43, 
here a pneumatic bladder,, which Is threaded through the central cavities 19 of 
tiie frame elements 9 adjacent the operating arms 35 of the engagement 
elements 11 and through the corner pieces 7a-d, as illustrated In Rgure 2, and 
a fluid connector 45, here a quick-fit pneumatic connector, which Is connected;, 
to one end of the bladder 43 such as to allow for inflation and deflation of the- 
Madder 43 by a separate actuator (not illustrated), with the other end of the rj! 
bladder 43 being closed. In this embodiment the fluid connector 45 is - 
mounted In one of the corner blocks 7a-d, here the first comer block 7a, In i 
this embodiment the counter-biasing element 41 Is configured to apply a 
counter-biasing force to the operating arms 35 in a direction substantially 
orthogonal to the lower, mounting surface of the respective frame elements 9. 

The fitting of a printing screen 3 to the frame unit 1 will now be described 
hereinbelow with reference to Figures 5(a) to (d). In fitting a printing screen 3 
to the frame unit 1, the frame unit 1 is required to be inverted from its normal 
operational orient, though the frame unit 1 could be utilized in the inverted 
state, and thus Figures 5(a) to (d) Illustrate the frame unit 1 in the Inverted 
state. 

From the normal, rest configuration of the frame unit 1, as Illustrated in Figure 
5(a), the counter-biasing element 41 is actuated, In this embodiment by 
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Inflating the bladder 43, so as to apply a counter-biasing force to the operating 
arms 35 of the engagement elements 11 to counter-bias the engagement 
elements 11 to overcome the normal biasing force of the biasing elements 17 
and cause the engagement elements 11 to adopt a configuration In which a 
printing screen 3 can be fitted to the frame unit 1, as illustrated In Figure 5(b). 

As Illustrated in Figure 5(c), the screen 3 is then located in position on the 
frame unit 1, In this embodiment with the engagement members 5 at the 
edges of the screen 3 being located in the screen recesses 23 In the frame 
-*"w. - ,*r. . -BtemerjfeS of ,th^ respective frame members 6a-d. 

Following the positioning of the screen 3, the counter-biasing element 41 Is 
de-actuated, In this embodiment by deflating the bladder 43 r which de- 
actuation causes the engagement elements 11 to be pivoted by the biasing 
force of the biasing elements 17 in the tensioning sense, such as to tension 
the respective edges of the screen 3, as Illustrated in Figure 5(d). 

The removal of a printing screen 3 from the frame unit 1 will now be described 
herelnbelow with reference to Figures 6(a) to (d). In removing a printing 
screen 3 from the frame unit 1, the frame unit 1 Is required to be inverted 
from Its normal operational orient, and thus Figures 6(a) to (d) Illustrate the 
frame unit 1 in the Inverted state. 

From the fitted configuration In which a printing screen 3 Is fitted to the frame 
unit 1, as illustrated In Figure 6(a), the counter-biasing element 41 Is 
actuated, in this embodiment by inflating the bladder 43, so as to apply a 
counter-biasing force to the operating arms 35 of the engagement elements 
11 to counter-bias the engagement elements 11 to overcome the normal 
biasing force of the biasing elements 17 and cause the engagement elements 
11 to adopt a configuration In whFch the screen 3 can be removed from the 
frame unit 1, as Illustrated in Figure 6(b). 



isiilil 
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As Illustrated In Figure 6(c), the screen 3 is then removed from the frame unit 
1. 

Following removal of the screen 3, the counter-biasing element 41 Is de- 
actuated, in this embodiment by deflating the bladder 43, which de-actuation 
causes the engagement elements 11 to be pivoted by the biasing force of the 
biasing elements 17 to the normal, rest configuration, as Illustrated in Figure 
6(d). Where another printing screen 3 is to be fitted to the frame unit 1, that 
printing screen 3 is located In position on the frame unit 1 in the manner 
: -described hereinabove before de-actuation of the ..counter-biasing elem,em41. ; _ 

Figure 7 Illustrates a frame unit 1 for tensioning a printing screen 3 In 
accordance with a second embodiment of the present invention. 

The frame unit 1 of this embodiment is very similar to that of the above-; 
described first embodiment, and thus, in order to avoid unnecessary,,, 
duplication of description, only the differences will be described In detail, with 
like parts being designated by like reference signs. -f- 

The frame unit 1 of this embodiment differs from that of the above-described r ~ 
first embodiment in that the engagement elements 11 do not Include an 
operating arm 35, and in that the counter-biasing element 41 Is disposed 
adjacent the biasing arm 33 to the side opposite the biasing elements 17. 

Operation of the frame unit 1 of this embodiment is the same as for the 
above-described first embodiment. 

Figure 8 illustrates a frame unit 1 for tensioning a printing screen 3 in 
accordance with a third embodiment of the present invention. 



The frame unit 1 of this embodiment is very similar to that of the above- 
described first embodiment, and thus, in order to avoid unnecessary 
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duplication of description, only the differences will be described in detail, with 
like parts being designated by like reference signs. 

The frame unit 1 of this embodiment differs from that of the above-described 
first embodiment In that the engagement elements 11 do not include an 
operating arm 35, In omitting the counter-biasing element 41 and in that each 
of the frame elements 9 includes at least one aperture 49 in a lower surface 
thereof to allow access to the biasing arms 33 of the engagement elements 
11. 

In this embodiment the frame elements 9 each include a plurality of apertures 
49, here as slots, along the length thereof In registration with respective ones 
of tfie engagement elements 11, such as to allow engagement members 53 of 
a jig 51 to act upon the engagement elements 11, as will be described In more 
detail hereinbelow. 

In an alternative embodiment the frame elements 9 could Include any number 
and arrangement of apertures 49 which allow for the engagement members 
53 of a jig 51 to act upon the engagement elements 11. In one embodiment 
at least ones of the apertures 49 could span a plurality of engagement 
elements 11, such that one engagement member 53 could act on the plurality 
of engagement elements 11. For example, each of the apertures 49 could 
span the adjacent ends of two engagement elements 11. 

In this embodiment the engagement elements 11 are counter-biased to adopt 
a configuration in which the screen 3 can be fitted to or removed from the 
frame unit 1 by use of a jig 51 to which the frame unit 1 Is mounted. 

Figure 9 Illustrates a jig 51 for fitting the screen 3 to or removing the screen 3 
from the frame unit 1 in accordance with one embodiment of the present 
invention. 
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In this embodiment the jfg 51 comprises a supporting member 52, here a 
frame of rectangular shape counterpart to the frame unit 1, and a plurality of 
engagement members 53 which are configured to engage the biasing arms 33 
of respective ones of the engagement elements 11, such that/ when the frame 
unit 1 is mounted to the jfg 51, the engagement members 53 act to pivot the 
engagement elements 11 against the biasing force of the biasing elements 17 
to adopt a configuration in which the screen 3 can be fitted to or removed 
from the frame unit 1. In an alternative embodiment the supporting member 
52 could comprise a plate. 

In this embodiment the engagement members 53 are fixed pins, and the 
frame unit 1 Is damped to the jig 51 by means of clamps 55 at opposed edges 
of the supporting member 52. In this embodiment the clamps 55 comprise 
thumb-screw clamps which are hinged to opposed edges of the supporting ... 

member 52. In one embodiment the clamps 55 could comprise toggle clamps. 
In a preferred embodiment the clamps 55 could be cammed such as to allow 
for a controlled tensioning/de-tensioning of the frame unit 1 from the jig 51, ^ 
thereby ensuring a uniform tensioning of the screen 3 on fitting and a uniform 

release of tension from the screen 3 on release. In one embodiment the • 

clamps 55 could be operably coupled such that at least ones of the clamps 55 • . 

are operated in unison, thereby again providing for a smooth operation of the 

clamping arrangement. 

In an alternative embodiment the engagement members 53 could be 
configured such as to be movable and actuatable between a first, non- 
actuated position In which the frame unit 1 can be clamped to the jig 51, and 
a second, actuated position in which the engagement members 53 engage the 
biasing arms 33 of respective ones of the engagement elements 11 and pivot 
the engagement elements 11 against the biasing force of the biasing elements 
17 to adopt a configuration (n which the screen 3 can be fitted to or removed 
from the frame unit 1. 
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The fitting of a printing screen 3 to the frame unit l will now be described 
hereinbelow with reference to Figures 10(a) to (d). In fitting a printing screen 
3 to the frame unit 1, the frame unit 1 is required to be inverted from its 
normal operational . orient, though the frame unit 1 could .be utilized In the 
inverted state, and thus Figures 10(a) to (d) illustrate the frame unit 1 in the 
Inverted state. 

From die normal, rest configuration of the frame unit 1, as illustrated in Figure 
10(a), the frame unit 1 is damped to the jig 51, whereby the engagement 
• - -members 53 engage the-Jalasing arms 33 of respective . ones .gf tine 
engagement elements 11, such that the engagement members 53 pivot the 
engagement elements 11 against the biasing force of the biasing elements 17 
to adopt a configuration in which the screen 3 can be fitted to the frame unit 
1, as Illustrated in Figure 10(b). 

As illustrated in Figure 10(c), the screen 3 is then located in position on the 
frame unit 1, in this embodiment with the engagement members 5 at the 

edges of the screen 3 being located in the screen recesses 23 in the frame 

elements 9 of the respective frame members 6a-d. 

Following the positioning of the screen 3, the frame unit 1 is undamped from 
the jig 51, whereupon the engagement elements 11 are pivoted by the biasing 
force of the biasing elements 17 In the tensioning sense, such as to tension 
the respective edges of the screen 3, as illustrated In Figure 10(d). 

The removal of a printing screen 3 from the frame unit 1 will now be described 
hereinbelow with reference to Figures 11(a) to (d). In removing a printing 
screen 3 from the frame unit 1, the frame unit 1 is required to be inverted 
from its normal operational orient, and thus Figures 11(a) to (d) illustrate the 
frame unit 1 In the Inverted state. 

From the fitted configuration in which a printing screen 3 is fitted to the frame 
unit 1, as illustrated in Figure 11(a); the frame unit 1 is clamped to the jig 51, 



i 

I 
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whereby the engagement members 53 engage the biasing arms 33 of 
respective ones of the engagement elements 11, such that the engagement 
members 53 pivot the engagement elements 11 against the biasing force of 
the biasing elements 17 to adopt a configuration in which the screen 3 can be 
removed from the frame unit 1, as illustrated in Figure 11(b). 

As illustrated in Figure 11(c), the screen 3 is then removed from the frame 
unit 1. 

- Following removal of the screen 3, the frame unit 1 Is undamped frqmjfce M. , 
51, whereupon the engagement elements 11 are pivoted by the biasing force 
of the biasing elements 17 in the tensioning sense, such as to cause the 
engagement elements 11 to be pivoted by the biasing force of the biasing 
elements 17 to the normal, rest configuration, as illustrated in Figure 11(d). 
Where another printing screen 3 is to be fitted to the frame unit 1, that 
printing screen 3 is located In position on the frame unit 1 In the manner^ 
described hereinabove before unclamplng of the frame unit 1 from the jig 51. £ 

x 

Finally, it will be understood that the present invention has been described In., 
its preferred embodiments and can be modified In many different ways without 
departing from the scope of the invention as defined by the appended claims. 

In one alternative embodiment the frame members 6a-d could each Include a 
single, elongate engagement element 11. 

In other alternative embodiments the biasing elements 17 could be provided 
by any kind of resilient element, whether tensloned or compressed. 

In yet another alternative embodiment the biasing elements 17 could be 
provided by actuatable elements, for example, an inflatable bladder of the kind 
as embodied in relation to the counter-biasing element 41. 



|008S350::^rteV^03:^ 6> -i^ 
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Also, In the described embodiments the inflatable bladder 43 of the counter- 
biasing element 41 is pneumatically operated, but in other embodiments could 
be hydraulically operated. 
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CLAIMS 

1. A frame unit for tensioning a printing screen, the frame unit comprising 
a frame including at least one frame member, the at least one frame 
member comprising: 

a supporting frame element; 

at least one engagement element for engaging a fitted printing screen 
to tension the same, wherein the at least one engagement element 
comprises a body which is pivotally coupled to the supporting frame 
element such that the at least one engagement element Is pivotable In .. 
one, tensioning sense to tension a fitted printing screen and the other, 
opposite sense to adopt a configuration in which a printing screen can 
be fitted to or removed from the frame unit, a first, engagement arm 
extending from the body for engaging a fitted printing screen, and a 
second, biasing arm extending from the body to which a biasing force Is 
applied to bias the at least one engagement element to pivot in the; 
tensioning sense; and 

at least one biasing element operative to apply a biasing force to the. 
biasing arm of the at least one engagement element to bias the at least ; 
one engagement element to pivot in the tensioning sense and tension a : 
fitted printing screen. 

2. The frame unit of claim 1, wherein the supporting frame element 
comprises an extruded section. 

3. The frame unit of claim 1 or 2, wherein the at least one engagement 
element comprises an extruded section. 

4. The frame unit of any of claims 1 to 3, wherein the supporting frame 

element Includes a cavity along a length thereof in which the at least 
one engagement element Is disposed. 



07/11 '03 18:08 FAX D1293 778837 



FRY HEATH & SPENCE 



@025 



20 

5. The frame unit of any of claims 1 to 4, wherein the supporting frame 
element includes a recess in a surface thereof into whfch the at least 
one engagement element extends for receiving an engagement member 
at a respective edge of a fitted printing screen. 

6. The frame unit of any of claims 1 to 5, wherein the supporting frame 
element includes one of a pivot projection or a pivot recess extending 
along a length thereof and the at least one engagement element 
includes the other of a pivot recess or a pivot projection extending along 
a length thereof which engages the one of the pivot projection or the 
pivot recess of the supporting frame element. 

7. The frame unit of claim 6, wherein the one of the pivot projection or the 
pivot recess of the supporting frame element and the other of the pivot 
recess or the pivot projection of the at least one engagement element 
are captlvely engaged. 

8. The frame unit of any of claims 1 to 7, wherein the at least one biasing 
element provides a permanent biasing force. 

9. The frame unit of any of dalms 1 to 8, wherein the at least one biasing 
element comprises a resilient element. 

10. The frame unft of any of clafms 1 to 9, wherein the at least one frame 
member comprises: 

a plurality of biasing elements for biasing the at least one engagement 
element. 

11. The frame unit of any of claims 1 to 10, wherein the at least one frame 
member comprises: 

a plurality of engagement elements disposed along a length of the 
supporting frame element. 
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12. The frame unit of dalm 11 when appendant upon claim 10, wherein 
each engagement element Is biased by at least one biasing element. 



13. The frame unit of dalm 11 or 12, wherein the engagement elements are 
juxtaposed In end-to-end relation along a length of the supporting 
frame element. 

14. The frame unit of any of claims 1 to 13, wherein the frame Includes a 
mounting surface by which the frame unit Is mounted to a screen 
printing. machine. ... 



15. The frame unit of claim 14, wherein the at least one biasing element is 
configured to apply a biasing force to the biasing arm of the at least one 
engagement element In a direction substantially orthogonal to the 
mounting surface. 

V 

16. The frame unit of claim 14 or 15, wherein the engagement arm of the at 
least one engagement element extends substantially orthogonally to toe * 
mounting surface. * 

17. The frame unit of any of claims 14 to 16, wherein the biasing arm of the 
at least one engagement element has a principal component extending 
parallel to the mounting surface. 

18. The frame unit of daim 17 f wherein the biasing arm of the at least one 
engagement element extends in a direction towards an outer edge of 
the supporting frame element. 



19. The frame unit of any of claims 1 to 18, wherein the supporting frame 
element includes at least one aperture Into which at least one 
engagement member can be inserted to engage the biasing arm of the 
at least one engagement element to pivot the at least one engagement 
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element In the other sense to adopt a configuration In which a printing 
screen can be fitted to or removed from the frame unit. 

20. . The frame unit of any of claims 1 to 18, wherein the at least one frame 
member further comprises: 

a counter-biasing element operative to apply a counter-biasing force 
to the at least one engagement element to overcome the biasing force 
of the at least one biasing element and pivot the at least one 
engagement element in the other sense to adopt a configuration in 
_ . ..which, a. printing screen can be fitted to or removed from the frame 
unit. 

21. The frame unit of claim 20, wherein the at least one counter-biasing 

element comprises an expandable member. 

22. The frame unit of claim 21, wherein the at least one counter-biasing 

element comprises an Inflatable bladder. 

23. The frame unit of any of claims 20 to 22, wherein the at least one 
counter-biasing element Is configured to apply a counter- biasing force 
to a side of the biasing arm of the at least one engagement element 
opposite to which the biasing force Is applied by . the at least one 
biasing element. 

24. The frame unit of any of claims 20 to 22, wherein the at least one 
engagement element further comprises a third, operating arm to which 
a counter-biasing force is applied by the at least one counter-biasing 
element to overcome the biasing force of the at least one biasing 
element and pivot the at least one engagement element In the other 
sense to adopt a configuration In which a printing screen can be fitted 
to or removed from the frame unit. 
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25. The frame unit of dalm 24 when appendant upon claim 14, wherein the 
operating arm of the at least one engagement element has a principal 
component extending parallel to the mounting surface. 

26. The frame unit of dalm 25, wherein the operating arm of the at least 
one engagement element extends In a direction towards an Inner edge 
of the supporting frame element 

27. The frame, unit of any of claims 1 to 26, wherein the at least one frame 
member comprises an elongate member. . . 

28. The frame unit of any of claims 1 to 27, wherein the frame Is 
substantially rectangular In shape. 

29. The frame unit of any of daims 1 to 28, wherein the frame Includes a 

plurality of frame members. 

30. The frame unit of claim 29, wherein the frame includes at least one pair 
of frame members disposed In opposed relation, ^ 

31. The frame unit of claim 30 f wherein the frame comprises first and 
second pairs of frame members each, disposed In opposed relation. 

32. The frame unit of claim 31 r wherein respective ends of the frame 
members are connected by comer pieces. 

33. The frame unit of any of claims 29 to 32 when appendant upon claim 
20, wherein the at least one counter-biasing element of each frame 
member Is provided by a single, common counter-biasing element, 

34. The frame unit of any of claims 1 to 33, in combination with a printing 
screen. 
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35. A jig for fitting a printing screen to or removing a printing screen from a 
frame unit comprising at least one engagement element for engaging a 
fitted printing screen In tensioning the same and at least one biasing 
element for applying a biasing force to the. at least one engagement 
element to bias the at least one engagement element in a tensioning 
sense to tension a fitted printing screen, the jig comprising: 
at least one engagement member for engaging the at least one 
engagement.element, such that, when the frame unit Is mounted to the 
Jig, the at least one engagement member Is operative to move the at 

_ . . . least -one engagement element against the. biasing .force.of .the at least 
one biasing element to adopt a configuration in which a printing screen 
can be fitted to or removed from the frame unit. 

36. The jig of claim 35, wherein the at least one engagement member 
comprises a fixed member which acts, on mounting the frame unit to 
the jig, to move the at least one engagement element against the 
biasing force of the at least one biasing element to adopt a 
configuration in which a printing screen can be fitted to or removed 
from the frame unit. 



37. The jig of claim 35 or 36, further comprising: 

at least one clamp for mounting the frame unit to the jig. 

38. A frame unit for tensioning a printing screen substantially as 
hereinbefore described with reference to any of Figures 1 to 6, Figure 7 
or Figures 8 to 11 of the accompanying drawings. 

39. A jig for fitting a printing screen to or removing a printing screen from a 
frame unit substantially as hereinbefore described with reference to 
Figures 8 to 11 of the accompanying drawings. 
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£g o M A FRAME UNS 

comprising: a support, ns frame * - - at tenons . 

. en g a 9 mgaf 1 tted.prinar,g S c ree n to t e ns to "*e« , ^ ^ 

— ^ T^r^ onetga^ment e,ement.s 

supporting frame element such ^ and the 

" ~ ^rjTco^r^ a ping screen can, 
T^TJZ^ Zl * frame unit, a engagement arm .. 

teast one W as,ng element operative to app* . ^^nTengagement 
-» »h» at least one engagement element to bias the at least one eng 

ZoT, the tlns^ng sense and tension a «*ed prtndng so-. 



[Figure 4] 
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FIG. 3 
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